A group-and-screen system was introduced for selected surgical procedures to improve the costeffectiveness of the hospital blood transfusion service. The mean cross match-transfusion ratio for eleven procedures was 11.1 but fell to 3.3 after the change. The overall crossmatch-transfusion ratio in the hospital improved from 2.7 to 2.2 (p <0.001) and blood wastage by expiry fell from 12% to 5% (p <0.02). The mean age of blood being transfused also improved slightly from 12.3 days to 10.4 days (p <0.001). No problems have arisen from the group-and-screen system to date. It has led to improvement in the efficiency and cost-effectiveness of the hospital blood bank and resulted in fresher blood being transfused.
The traditional approach to the provision of blood for elective surgery has been to crossmatch blood whenever the possibility of transfusion exists. It is now being realised that this approach is not in the best interests of the patient. Not only does it lead to wastage of blood due to outdating but it also means that those patients ultimately requiring transfusion will receive older blood. There is now an increasing awareness of the clinical problems associated with the blood "storage lesion". It is with these considerations in mind that some clinical blood transfusionists have been attempting to rationalise the crossmatching of blood for elective surgery. Experience both from overseas and in Australia has highlighted that much of the blood crossmatched for elective surgery is not used during or after surgery. 1, 2 This paper describes the experience in a large hospital with the introduction of a group-andantibody-screen system as an alternative to preoperative crossmatching for selected elective surgical procedures in which the crossmatch-totransfusion ratio was regarded as unacceptably high.
METHODS
A survey was carried out from October 1978 to April 1979 to analyse the blood ordering habits for elective surgery. The survey looked at the number of units of blood ordered for various procedures and compared that with the average units transfused during surgery and in the 24 hours following. The crossmatch to transfusion ratio was calculated for each procedure during the period of the study.
With this information a hospital transfusion committee was set up to liase with the anaesthetic and surgical staff. Eleven procedures were selected for the introduction of a group-and-antibody-screen, rather than preoperative crossmatch. This decision was implemented in the form of guidelines and the resident medical staff were encouraged by the blood bank staff to adhere to these guidelines in the ordering of blood for elective surgery. However, the guidelines could be broken if clinically indicated.
The blood specimen for a group-andantibody-screen request was ABO and Rh (D) typed by a tube method. Antibody screen was then performed using a commercial screening panel*. If an atypical antibody was detected and specifically identified, two units of antigennegative blood were crossmatched. When the antibody screen was negative, the serum was transferred to an appropriately labelled tube and stored at -20 QC. If transfusion was required, "signed" blood (i.e. blood for the transfusion of which the blood bank takes responsibility), was released after an immediate saline spin and ABO group check and the crossmatch was performed retrospectively. In reality it was more usual for a full crossmatch to be completed prior to the issue of blood. Full crossmatch currently takes 30 to 40 minutes in our laboratory, depending on the number of units requested.
*Ortho Diagnostic Systems Inc., Raritan, New Jersey 08869.
Following the introduction of the system, a twelve-month period of blood use was surveyed and results analysed by computer. Changes in the crossmatch-transfusion (CT) ratio for individual procedures was examined. In addition, overall blood use in the hospital in the twelve months prior to the introduction of the guidelines was compared to the period during which the guidelines were implemented. Information was obtained on the change in the number of units crossmatched, number of units transfused, specimens processed, number of units expiring and the overall CT ratio in the hospital.
Finally, the movement of blood in the hospital was examined in the same two twelvemonth periods. The mean age of the blood arriving from the Red Cross Transfusion Service was compared with the mean age of the blood being transfused in the hospital and with the mean length of stay in the hospital blood bank.
RESULTS
The eleven procedures being identified as being inefficient in blood use are listed in Table  1 together with the CT ratio for each procedure. The mean CT ratio for the group was 11.1. In one procedure, liver biopsy, no blood was used at all in the survey and in another procedure, carotid endarterectomy, only 1 unit of blood was transfused of 76 units crossmatched.
The changes in the CT ratio following the introduction of the guidelines are also listed in Information concerning blood crossmatching and utilisation for eleven surgical procedures for the twelve months before and after introduction of the group and antibody screen system. "eT ratios" refers to the ratio of units crossmatched to units transfused. Table 1 . The mean CT ratio for the group fell from 11.1 to 3.3 and each individual CT ratio improved. The total of 703 cases among the 11 procedures were processed by the blood bank in the twelve months after the introduction of the guidelines. Of these 521 cases (74070) ordered a preoperative group-and-screen as suggested. Fourteen per cent of these 521 cases were subsequently crossmatched but only 61 % of those subsequently crossmatched were transfused with a resulting CT ratio of 2.4. In 26% of the total cases, a preoperative crossmatch was still ordered but only 28% of these patients were ultimately transfused with a resulting CT ratio of 3.9.
TABLE 2
Comparison of overall crossmatch data for the hospital for the 12 months before and after introduction of the "groupand-antibody-screen" system. ,
Pregroup
Postgroup and screen and screen Variation In association with these falling crossmatchto-transfusion ratios the mean storage age of blood transfused was reduced from 12.3 days to 10.4 days whilst the mean length of stay of units in the blood bank was reduced from 7.5 days to 4.5 days. The mean age of blood arriving from the Red Cross Blood transfusion Service rose slightly from 4.9 days to 5.9 days ( Table 3 ). As less blood was being crossmatched and held for elective surgery, there was a reduction in the stockpile of blood held within the hospital Post group and screen 10.4 (7.1) P <0.001 4.5 (5.1) P <0.001 5.9 (6.2) P <0.001 blood bank. The new system has been accepted by the resident and anaesthetic staff and they have begun using it for other procedures as well as those originally chosen. DISCUSSION This study confirms that the crossmatch-totransfusion ratios for routine elective surgery can be inefficient. The overall CT ratio for a hospital blood bank also highlights unnecessary crossmatching. The CT ratio in our blood bank compared favourably with that reported in literature,3,4 though comparisons must take into account the nature and complexity of the elective surgery being undertaken.
Our e"perience confirms that procedures in which two units of blood were crossmatched routinely, but rarely used, are the most important group on which to concentrate the use of a group-and-screen system. 5 ,6 The holding of crossmatched blood for 48 hours leads to aging before ultimate transfusion. and increased expiry. The group-and-screen system reduces this problem and leads not only to cost savings for the patient and hospital but also a fresher transfusion for the patients who ultimately receive blood. 7 ,s As a result of using the group-and-screen system, the blood bank technical staff are able to use their time more usefully in quality control, crossmatching blood for those patients who ultimately require transfusion and adequately investigating transfusion reactions. Reports from overseas have stressed the safety of this system. M It has been estimated that the likelihood of causing an Anaesthesia and Intensive Care. Vol. ll, No. 1, February, 1983 incompatible red cell transfusion reaction if blood is transfused after only a group check and antibody screen had been performed is less than 1 in 10,000. It should be noted that in our experience when blood is required in elective surgery, adequate time is still available for a full crossmatch to be performed. Furthermore, if significant haemorrhage occurs in a routine procedure, the amount of blood routinely crossmatched is usually insufficient.
We believe that the group-and-screen system outlined in this presentation is a logical and safe system for large hospital transfusion services to adopt, with ultimate benefits to all patients who require transfusion. However, when this system is adopted it is most important that certain safeguards be ensured and both the laboratory and clinical staff are constantly reminded of their responsibilities. The following facets of the system warrant emphasis:
1. The clinical staff must remember that the system only works if the patient has had all the appropriate precompatability investigations carried out, and a sample of the patient's serum is retained in the blood bank. ll. Strict quality control of all serological methods and reagents, especially the standard of the screening cells, is required. Ideally, the laboratory should participate in a recognised external quality assurance program. lll. A laboratory technologist should always be available during elective surgery hours to crossmatch blood immediately when it is required in the operating room. iv. The clinical staff must appreciate that the group-and-screen system only applies to elective surgery. However, it is also important in other situations to send a sample of blood to the blood bank if there is a possibility of a patient requiring an elective or urgent transfusion in the future. If the blood bank has a previous record of a patient's group and antibody screen, the processing of requests for blood is made easier and safer. v. Efficient and amicable communication between theatre staff and the hospital transfusion service is vital. vi. The ultimate benefits to patients in the form of fresher blood for transfusion must be highlighted as the main reason for the system, rather than a reduction in costs.
